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ABSTRACT
Study Design: Case report.
Background and Purpose: Critical Illness Polyneuropathy/Myopathy results from the
presence of sepsis, multi-organ or respiratory failure, septic inflammatory response
syndrome, or difficulty weaning from the ventilator. Decreased amplitudes of compound
muscle and sensory action potentials, and widespread denervation potentials in muscle
are the primary cause for the resultant muscle weakness. The purpose of this paper is to
report on the rehabilitation progress in a woman who developed CIP following surgical
complications.
Case Description: A 63-year-old woman suffered from critical illness polyneuropathy
following a complicated recovery following a sigmoidectomy secondary to diverticular
disease. Multiple surgeries, inability to wean from the ventilator, and co-morbidities of
obesity and smoking complicated her rehabilitation. Physical therapy rehabilitation
included general strengthening, gait, balance and proprioceptive training, and activity
modification education.
Outcome: The patient returned home with assistance from family in three weeks. She
was discharged with a single point cane and education on activity modification.
Improvement, manifested in her AM-PAC and Tinetti functional outcome assessments,
supported her discharge home.
Discussion: Following three weeks of intensive physical therapy, the patient was ready
for discharge and given the tools to further her rehabilitation to be functionally
independent. She returned home with an assistive device and required minimal assistance
from her family.
Conclusion: Aggressive physical therapy that targets lower extremity and trunk
strengthening, as well as balance and proprioception, and activity modification, is
effective treatment for critical illness polyneuropathy.
Key Words: Critical Illness Polyneuropathy, Critical Illness Myopathy, Diverticular
Disease, Colovesicular Fistula, Sigmoidectomy
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CHAPTER I
BACKGROUND AND PURPOSE
INTRODUCTION
The patient in this case study presented to the medical community with
diverticular disease and multiple co-morbidities. She developed multiple post-surgical
complications following a sigmoidectomy related to her diverticular disease and resulted
in a prolonged recovery. She was evaluated and treated by physical therapy for assistance
in functional outcomes. The diagnosis for her post-surgical physical therapy plan of care
was Critical Illness Polyneuropathy (CIP)/Critical Illness Myopathy (CIM).
An overview of diverticular disease, and its co-morbidities and complications will
be presented in Chapter 1. The typical presentation and outcomes of CIP/CIM will then
be addressed. The specifics of this patient’s clinical case will begin in Chapter 2.

Diverticular Disease
Diverticular disease (DD) is caused by inflammation of diverticula; small, bulging
pouches that form in the lining of the digestive system, specifically the lower part of the
large intestine (colon). Development of diverticula occurs due to structural abnormalities
of the colonic wall, disordered intestinal motility, or as the result of diets low in fiber. DD
is one of the most common colonic disorders in Western societies. 14
The prevalence of DD increases with age, and affects over 60% of individuals 50
years or older. Up to 20% of symptomatic diverticular disease patients require surgical
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intervention. 14 Twenty-five percent of individuals with diverticular disease develop
complications such as an abscess, blockage, fistula, or peritonitis. 14 Surgery is indicated
for recurrent episodes and serious DD complications such as abscesses, perforation,
bleeding, obstruction, and fistula formation; colovesicular fistula (CVF) is the formation
of a connection between the colon and urinary bladder due to chronic inflammatory
disease process. 4, 22, 29, 32, 35, 36 The formation of a connection between the colon and
urinary bladder may cause changes in the bowel to be present with urination.

Co-morbidities and Effects Related to Surgical Intervention for Diverticular Disease
Smoking has been shown to contribute to adverse post-operative outcomes
regardless of the presence of smoking-related disease (i.e. cardiovascular disease, chronic
obstructive pulmonary disease, and cancer).26 The study established that cessation of
smoking at least one year prior to surgery will not increase risk of postoperative
mortality, and lowers risks of arterial and respiratory events when compared to current
smokers.
Patients with increased visceral abdominal fat are more likely to develop
complications after sigmoid resection for diverticulitis, leading to extended stays in the
Intensive Care Unit (ICU) and Transitional Care Unit (TCU) or Progressive Care Unit
(PCU). 36 Obesity, with or without co-morbidities, increases the risk for wound
dehiscence, surgical site infection (SSI), increased failure to wean from ventilator and
risk of developing pulmonary embolism (PE). Obesity is also associated with increased
operative time and work of breathing. 15 However, another study refutes that body mass
index (BMI) is not associated with development of pulmonary complications. 38
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Surgical Complications
Anastomotic leakage (AL) is a common and lethal complication of
gastrointestinal surgery, especially with colonic resection. An anastomosis is a surgical
connection between two structures, such as two ends of intestine attached during
gastrointestinal surgery. AL occurs when the anastomosis is not secure and leakage of
digestive system fluid and air enters the abdominal cavity causing peritonitis or sepsis. 38
Authors Lin X et al21 found that patients with DM have a 2.17 times higher risk of colon
perforation following stomach surgery. 21 In relation to the presence of DM;
hyperglycemia has also been identified as a risk factor for developing CIP/CIM. 39, 40
Studies have found that 30.49% of patients who developed septic shock also
experienced postoperative pulmonary complications (PPC), such as ARDS; a buildup of
fluid in the alveoli of the lungs that can occur as a complication following surgery or in
those who are critically ill. 24, 26, 38 ARDS patients have been shown to have an increased
risk of developing CIP/CIM which increases the prolongation of mechanical ventilation
and ICU- Length of Stay (LOS). 5 Authors Baldwin and Bercker et al 2, 5 found that 74%
of patients, severe infections were the underlying cause of ARDS. Sepsis was also a
major risk factor for developing CIP/CIM. Up to 90% of patients with severe sepsis,
hypotension, and multi-organ dysfunction syndrome, presented clinical signs of muscular
weakness. 2, 5

Critical Illness Polyneuropathy/Myopathy
Critical illness polyneuropathy (CIP) and critical illness myopathy (CIM) are now the
most common acquired neuromuscular conditions in the ICU setting. 9, 39 CIM can occur
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in conjunction or separately from CIP. Typically, CIM occurs in patients from the ICU
treated with multiple drugs, who present with diffuse weakness and a failure to wean
from mechanical ventilation. 32
The pathogenesis of CIP is still poorly understood, and the true etiology is yet to be
determined. CIP frequency has been found to correlate with the length of severe illness,
and diagnosis is typically preceded by acute respiratory distress syndrome (ARDS),
sepsis, multi-organ failure, respiratory failure, or septic inflammatory response syndrome
(SIRS). Studies have shown that onset of CIP may occur as early as 3 days following
onset of sepsis or SIRS. 9 Early signs of CIP/CIM are difficulty weaning from mechanical
ventilation and limb weakness. 8, 40
The presence of severe illness increases the risk of CIP/CIM due to decreased
amplitudes of compound muscle and sensory action potentials, widespread denervation
potentials in muscles, and normal or mildly increased levels of blood creatine
phosphokinase (CPK) levels; elevated CPK levels indicate injury or stress to muscle,
heart, or brain tissue.8, 13, 17, 37, 40 Sepsis and multi-organ dysfunction increase the risk of
CIP due to elevated levels of serum glucose and albumin which also impact nerve
function. 17
More than 50% of patients mechanically ventilated for more than 7 days will develop
electrophysiological abnormalities. Of those patients more than 25% will develop overt
clinical weakness. Acquired neuromuscular dysfunction is associated with difficulty
weaning from mechanical ventilation, increased hospital costs and mortality rates. 17
There is no direct treatment for CIP and CIM. Possible preventions include treating
underlying sepsis/SIRS, glycemic control with insulin, and minimizing steroid use.
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Possible treatments include intensive psychological care and reassurance, intensive
physical therapy and supportive care, or an intensive rehabilitation program. 17
Prognosis is favorable once the patient leaves the acute care hospital. However, in the
short-term there is a high mortality rate associated with sepsis/SIRS and prolonged
ventilator support. In the long term, patients have a 50% chance of making a complete
recovery; this is dependent on the initial severity. Further research into the causes and
treatments of CIP and CIM are needed to improve diagnosis and intervention timing. 17
Recovery from CIP/CIM can take weeks to months, and currently there is no
medication therapy. CIP/CIM is managed conservatively through services such as
Physical Therapy. Approximately 50% of individuals with CIP/CIM experience complete
recovery. 8, 25 One study suggests that most patients benefit from transitioning to an
inpatient rehabilitation unit once clinically stable, with the goal of returning home to
independent living. 9
The patient in this case study was selected due to the high occurrence rates of
diverticular disease in society, and the lack of research into effective physical therapy
treatment for CIP/CIM.

PURPOSE
The purpose of this case study is to describe the rehabilitative physical therapy
course in a 63 year old woman who developed critical illness polyneuropathy/critical
illness myopathy following a sigmoidectomy for diverticular disease with subsequent
complications.
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CHAPTER II
CASE DESCRIPTION

This chapter will detail the specifics of this patient’s presentation to physical
therapy. It will include the subject history, presentation, examination and evaluation
findings, interventions, and outcomes. This patient was successfully discharged home
following physical therapy intervention.

Subject History
The patient was a 63-year-old female who presented to physical therapy with
Chronic Illness Polyneuropathy/Myopathy following multiple complications from
diverticular disease surgery. Her multiple co-morbidities may have exacerbated the preand post-surgical course, and contributed to the development of the CIP and CIM. Patient
was transferred for swing bed rehabilitative care, 3 months status post initial surgery.
The patient’s past medical history was significant for cholecystectomy,
laparoscopic tubal ligation, tonsillectomy and adenoidectomy, sinus surgery, left ankle
ORIF, and back surgery. Patient’s past medical history is non-significant for cancer,
diabetes, or hypertension. However, it is significant for a history of smoking, morbid
obesity (BMI: 40), sedentary lifestyle, post-menopause, and age greater than 55-yearsold, stratifying her into the high risk level for cardiovascular involvement. Family history
was reported to be unremarkable.
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Patient was transferred from major medical center to swing bed location near her
home following a 3 month recovery period, status post complications from
sigmoidectomy and take-down surgery for diverticular disease. Patient’s symptoms
began in spring 2014 with the presence of dietary changes in her urine output. Patient was
seen by her primary care physician and misdiagnosed with a urinary tract infection (UTI)
that was treated with 2 courses of antibiotics. The antibiotics did not have an effect, and
further review of her medical history revealed a scan showing an adnexal mass in 2002.
No further medical intervention was initiated at that time.
New scans were completed in summer 2014, and it was determined that the
patient had a colovesicular fistula which was identified as the cause of the dietary
changes in the patient’s urine output. Patient underwent sigmoidectomy and take-down
surgery in late summer of 2014, had an unremarkable hospital recovery, and was
discharged home after 3 days. Patient experienced pain, abdominal distention, and
inability to have a bowel movement in the week following surgery. After presenting to
the local emergency room, she was transferred via life flight to undergo urgent surgery
for an anastomotic leak.
A referral for inpatient rehabilitation services was initiated following her second
surgery. During inpatient rehabilitation, she developed severe shortness of breath and
fever. She was readmitted to the hospital for a thoracentesis and a subsequent third
surgery to address respiratory complications. After surgical intervention for respiratory
complications, the patient was unable to wean from the ventilator. A transfer was
initiated secondary to familial concerns to a major medical center in early fall 2014.
During her time at the major medical center, she was weaned from the ventilator and
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began the process of regaining her strength. After one month, she had regained enough
strength to transfer to a more local swing bed location via medical transport van.
The patient was initially evaluated in swingbed rehabilitation approximately three
months after her initial surgery. Patient presented with complaints of general weakness
and diminished activity tolerance. She rated her pain as 0 on a 10-point visual analog pain
scale. Multiple abdominal surgeries caused a loss of sensation across the entirety of her
abdomen. She did not experience any abdominal pain. Nursing managed post-surgical
abdominal wound care with precautions for protection and maintained integrity of the
incisions. Patient presented with an ileostomy that she had started emptying
independently with supervision from nursing. Patient required the use of a front wheeled
walker (FWW) to complete transfers and for ambulation. Her goals were to regain her
independence with activities of daily living (ADLs), improve her strength and endurance,
and return home.
Patient had been widowed for 2 years and lives alone in a one-level home with
basement. She stated that all ADLs can be completed on the main level with the
exception of laundry which is located in the basement. To enter the home, patient has 5
stairs with bilateral railings. She reports that she retired in spring 2014 from a 30-year
career in personal banking. She continued to hold the position of treasurer for her church,
with assistance from her daughter. Patient had a strong connection with her personal faith
and excellent family support. She had one daughter who lived locally and assisted as
needed.

P a g e | 16

Review of Systems
Patient presented with overall deconditioning evident with muscular disuse
atrophy and diminished functional mobility. She exhibited decreased strength bilaterally
in lower and upper extremities. It was noted that the left lower extremity had greater
weakness and atrophy present, versus the right lower extremity. Cardiovascular review
showed patient’s oxygen saturation levels remained stable with room air, but shortness of
breath apparent with activity. Integumentary concerns included decreased healing of
abdominal incision and right forearm radial aspect ulcer with thrombosed vessel from
faulty IV line. Additional concern expressed regarding development of stage I pressure
ulcer to patient’s sacrum. Neuromuscular involvement found to be unremarkable upon
examination.

Clinical Impression
Patient was an acceptable candidate for intervention due to referral from primary
care provider, availability of the appropriate equipment, skills, and intervention
techniques to positively impact patient’s health status. Patient had a strong desire to
return to independent living, as well as, strong family and friend support systems.

Examination Plan
Patient examination assessed for differential diagnosis of spinal cord dysfunction,
critical illness myopathy, Guillain-Barre syndrome, motor neuron disease, porphyria, preexisting neuropathy, and myasthenia gravis. [8, 40] Examination included strength and
functional mobility assessments to determine limitations and areas that needed
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improvement. Prognosis was dependent on results of examination and review of medical
record. Interventions were targeted to improve muscular strength and endurance of trunk
and lower extremities, balance and neuromuscular re-education, gait training, and patient
education.

EXAMINATION AND EVALUATION
Tests and Measures
Baseline data was collected for range of motion, strength, and functional mobility.
Upper and lower extremity range of motion in all motions was found to be within normal
limits. A slight limitation was noted with bilateral hip flexion in short sitting, secondary
to muscle weakness. Manual muscle testing (MMT), using the isometric technique, was
used to determine gross strength of hip, knee, and ankle (Table 1). Upper extremity
testing was deferred to occupational therapy. Patient strength assessment resulted in 3out of 5 in bilateral hip flexion, extension, and abduction and 4- out of 5 in bilateral knee
flexion and extension. Functional mobility was assessed with the Activity Measure for
Post-Acute Care (AM-PAC); a copy of the scale is presented in Appendix 1. The
reliability of the AM-PAC is addressed in Table 2. Authors Coster et al 11 compared the
AM-PAC to the Functional Independence Measure (FIM) which showed the AM-PAC
scales are more sensitive measures of change in functional activity performance over time
in the general population of persons who receive inpatient rehabilitation services when
compared to the FIM. Patient initial score on the AM-PAC was 13, indicating a sixtyfive percent degree of functional impairment. 18, 19 The patient’s level of endurance was
extremely low. She was fatigued from the trip to swingbed, and she was unable to
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physically complete the AM-PAC. Clinical judgement was utilized to complete the AMPAC form.
At the time of evaluation in fall 2014, the patient’s consent was given to proceed
with physical therapy evaluation. Patient’s wound and ileostomy cares were followed by
nursing and are not included in this case study. Patient was seated in a straight-backed,
low bedside chair with no supplemental oxygen. Patient’s posture was observed to be
“slouched” with rounded shoulders and forward head. Deconditioning of the abdominal
walls and shoulder girdle were suspected to contribute to the patient’s posture. The
bedside chair was too narrow and low for the patient to achieve optimal positioning.
Patient denied any pain or discomfort prior to initiation of evaluation. Difficulty was
noted when completing transfers from sit-to-stand, stand-to-sit, and sit-to-supine. She
required the use of a FWW and assistance from therapist for functional mobility. Even
with minimal activity, the patient became short of breath and fatigued.
She was able to ambulate the two feet from the bedside chair to sit edge of bed
(EOB). It was noted that the patient pushed heavily through her upper extremities into the
FWW, was flexed forward at the hip, and shuffled her feet. The distance ambulated did
not allow a full understanding of patient’s gait pattern. Patient’s posture and gait
mechanics supports the hypothesis of overall deconditioning, especially in large muscle
groups.
Patient was encouraged to slow her breathing with verbal cueing, and supervision
was given at bedside to assure patient safety. Bed mobility took significant effort and
multiple attempts for the patient to complete. Therapist assistance was needed to position

P a g e | 19

patient safely in bed. Patient was informed of physical therapy’s intention to see her
twice daily in the physical therapy department, which was agreeable to her.
During later evaluation, the patient was unable to maintain correct posture in
sitting or standing, due to weakness and deconditioning. Patient was also unable to lift
her feet during ambulation and relied heavily on her assistive device. She was also easily
fatigued and short of breath during the evaluation, indicating diminished aerobic capacity
and intolerance for functional activity.
Patient did not have a previous history of cardiovascular or pulmonary
involvement, had not experienced unexpected weight gain, and did not have signs of
bilateral ankle edema, ruling out an underlying heart condition. Presence spinal cord
dysfunction was ruled out due to lack of trauma. Guillain-Barre syndrome, motor neuron
disease, porphyria, pre-existing neuropathy, or myasthenia gravis were also ruled out due
to patient history of surgical intervention, sepsis, difficulty weaning from the ventilator,
obesity, and smoking history that are all risk factors for the development for CIP/CIM.
Patient problem list was determined to include: decreased strength, decreased
AROM, decreased balance, decreased postural control, and decreased endurance. Patient
impairments have created limitations in patient functional mobility, and she currently
requires the use of an assistive device to complete transfers and ambulation. She is also
currently unable to ascend/descend stairs.
Prior to her hospitalization, the patient was independent in all areas of functional
mobility. At the time of the initial evaluation, the patient was able to watch television,
talk on her phone, visit with friends, and sit up to eat supper. She was unable to move
independently within her room to complete ADLs or for leisure. She was also unable to
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participate in social activities such as attending church or going out in the community
alone or in a group. The patient was very motivated to participate in physical therapy, and
had a positive attitude regarding her recovery. She also had very supportive friends and
family in the community, as well as, the support from her insurance company to cover the
length of her swing bed rehabilitation.
Table 1: Manual Muscle Test Reliability[30]
Test-Retest
Strength

ICC

Left

Excellent

0.98

Right

Excellent

0.97

Interrater/Intrarater

ICU
Survivors

Strength

ICC

Adequate

0.66

Excellent

1.00

Sensitivity

Specificity

Likelihood Ratio (+)

0.35

0.90

3.5

Table 2: AM-PAC Reliability[11, 18, 19]
Test-Retest

Interrater/Intrarater

Strength

ICC

95% CI

Strength

ICC

95% CI

Personal &
Instrumental

Excellent

0.96

0.920.98

Excellent

0.90

0.73-0.94

Movement &
Physical

Excellent

0.97

0.920.98

Excellent

0.86

0.68-0.96

Applied
Cognition

Excellent

0.91

0.700.96

Adequate

0.68

0.55-0.89
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DIAGNOSIS
Following review of the patient chart, patient history, and evaluation, it was
determined that the patient had developed critical illness myopathy, secondary to a
prolonged hospital stay, secondary to multiple surgeries from complications due to
diverticular disease. It was initially determined that she fell under the musculoskeletal
practice pattern, 4I: Impaired Joint Mobility, Motor Function, Muscle Performance, and
Range of Motion Associated with Body or Soft Tissue Surgery, due to her surgery for
diverticular disease. After reviewing the literature, it seems more likely that the patient
was experiencing critical illness polyneuropathy (CIP) or a combination of CIM and CIP.
A diagnosis of CIM or CIP would include this patient under the neuromuscular practice
pattern, 5G: Impaired Motor Function and Sensory Integrity Associated with Acute or
Chronic Polyneuropathies. The cardiovascular/pulmonary practice pattern, 6B: Impaired
Aerobic Capacity/Endurance Associated with Deconditioning could also be applied.
Goals
The patient’s goal was to return home independent with all activities within one
month. Physical therapy goals were for the patient to tolerate age appropriate functional
and community activity, with minimal fatigue and no discomfort with the use of an
assistive device, and to return home with assistance from family within three weeks.
Short and long term goals were developed to reflect the skills necessary for the patient to
return home (Table 3).
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Table 3: Goals
Short Term Goals (to be met in 1 week):
1. Patient will logroll independently.
2. Patient will perform bed mobility independently.
3. Patient will go supine to/from sit modified independent with FWW.
4. Patient will go sit to/from stand modified independent with FWW.
Long Term Goals (to be met in 3 weeks):
1. Patient will transfer modified independent with FWW.
2. Patient will ambulate > 200 feet with FWW.
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PROGNOSIS
Patient had a fair prognosis for recovery as she was extremely motivated to return
home independently. She had a positive attitude towards her recovery, a strong network
of friends and family, and no pain in her abdomen. Limitations to patient prognosis
involved the extent of her surgical intervention and length of hospitalization, level of
deconditioning, and presence of co-morbidities. Based on acuity of her condition, age,
motivation, and pain level, her expected recovery for return home with assist from family
was three weeks.
Clinical Impression
Patient was referred to physical therapy by her primary care provider upon her
arrival to swing bed. Following patient examination and evaluation, it was determined
that the patient would benefit from skilled physical therapy intervention. The facility had
the equipment and skilled therapists necessary to facilitate the completion of patient
goals. The patient was followed by a multi-disciplinary team due to the extent of her
needs. She desired to be an active participant in the planning and implementation of her
care plan.
Plan
Patient was seen in the physical therapy department twice daily, Monday through
Friday, and once daily on Saturday, for three weeks. Patient was re-assessed on swing
bed day nine, and upon anticipated discharge from the hospital. Continuation of physical
therapy through outpatient services was determined at patient’s discharge evaluation from
swing bed.
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INTERVENTION
Studies show unambiguously that neuromuscular dysfunction, resulting in muscle
wasting and weakness is the most persistent and debilitating problem for survivors from
the ICU. These symptoms could persist as long as 2 years after hospital discharge due to
the multiple systems involved. 20, 40 An additional study states that patients with recent
mechanical ventilation have poor long-term survival. Interventions focused on improving
function and mobility has the potential to reduce mortality and improve functional
status.3 Due to the potential for long term disability, physical therapy interventions
focused on improving musculoskeletal strength, aerobic endurance, balance and
proprioception, and activity tolerance, to minimize the long term effects of the disease
process. Functional activities such as transfers, ambulation, and stairs were important
considerations when developing a plan of care. Therapy sessions were completed twice
daily, so interventions needed to be grouped into manageable sections for the patient. It
was also important to avoid over-fatigue, especially during the initial days, with this
patient.
There are few studies on CIP/CIM, and most do not identify a specific protocol
for rehabilitation. One study suggests patients complete 15 minutes of walking,
alternating 1 minute fast walking with 1 minute of slow walking. 6 In this specific case,
the treadmill was deemed not to be the most appropriate option secondary to safety
concerns. The same study advocated 15 minutes of resistance work to include forward
and lateral step-ups, bicep curls and shoulder press, and sit-to-stand transfers. 6, 7 Initial
intervention did include bicep curls and shoulder press, but occupational therapy assumed
primary responsibility for upper extremity conditioning following initial PT intervention.
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An additional study supports the use of ROM, progressive resistive exercises
(PRE), functional transfers, and ambulation as the foundation to developing an effective
intervention program for CIP/CIM. Specific exercises to include were ankle plantar
flexion and dorsiflexion, hip and knee flexion and extension, SLR, and sit-to-stand
transfers. The treatment group receiving physical therapy intervention made significant
gains in comparison to the control group after 6 weeks. The most notable gains were in
limb strength and improvements in functional test scores, such as the Functional
Independence Measure (FIM). 10
The current research supports the types of intervention techniques utilized in this
patient’s rehabilitation. A structured approach to intervention was requested so she could
mentally and physically prepare herself. A series of exercises were developed for her to
complete in morning and afternoon sessions that would challenge her, yet would not push
her past fatigue and into exhaustion.
Morning sessions (Table 4) included gait analysis and ambulation, progressing
from 60 feet with assistive device and therapist assistance, to distances greater than 200
feet with the least restrictive assistive device at discharge. Verbal cueing was utilized to
increase stride length, develop toe push-off, activate core muscles, and facilitate trunk
extension during ambulation. Morning sessions included ambulation at the beginning and
end, and were followed by seated exercises: long arc quads (LAQ) with ankle weights;
knee flexion and hip abduction with TheraBand; and isometric hip adduction with a
medium-sized ball. The patient would then transition to the parallel bars to complete
three-way hip exercises; hip extension, abduction, and marching flexion with ankle
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weights. Forward and lateral step-ups and toe and heel raises were also completed while
the patient was in the parallel bars.
Hip musculature was the primary focus in the morning sessions, to improve gait
mechanics and ambulation quality, muscular endurance during aerobic activity, sit-tostand transfers, and sit-to-supine transfers. Ankle musculature and promotion of ankle
strategy were incorporated with exercises in the parallel bars. Due to the extent of the
patient’s deconditioning, she required multiple rest breaks. During the transitions
between activities and associated breaks, the patient would receive verbal and tactile
cueing to perform proper sit-to-stand transfers until a proper transfer was achieved.
Afternoon sessions (Table 5) included a five minute warm-up on the Nu-Step with
seat and arms adjusted for patient use. Initial workload was set at 1, and she was
instructed to use only her lower extremities. Mat exercises, performed in supine, included
short arc quads (SAQ) with a five inch diameter bolster placed under the knees, straight
leg raises (SLR), hip abduction, posterior pelvic tilts, and bridging. In addition to verbal
and tactile cueing for mat exercises, the patient also required assistance completing SLR
and bridging activities. Patient was also instructed in rhythmic rotation in hooklying with
progression to include resistance at the knee. Patient had a tendency to “squeeze” her
knees into hip adduction rather than pushing into the therapist’s hand while completing
the hip abduction movement. Progress was made with muscle activation, positioning, and
quality of movement. The afternoon sessions were concluded with additional ambulation.
The patient and daughter were instructed in proper vehicle transfers, and received
further education on completing sit-to-stand transfers, types of surfaces and heights of
chairs to sit on, and energy conservation techniques, prior to a trial-run at home. In
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preparation for her transition to home, she purchased a bed rail, ankle weights, a cold
pack, and a single point cane. She was instructed in proper use of each of these items and
proved her understanding through verbalization and demonstration. She was also
administered a leg-lifter through occupational therapy, as she continued to have minimal
difficulty lifting her left lower extremity onto the bed.
Table 4: Morning Interventions
Aerobic
Ambulation

Initial

Progression

Equipment

60 feet

> 200 feet

FWW  SPC

Musculoskeletal
Seated PRE

BW  5# weight
3 sets of 10 repetitions

3 sets of 20 repetitions
PTB  BTB

(Hip & Knee Ext, ABD, Flex)

Seated Isometrics

3 sets of 10 repetitions

3 sets of 20 repetitions

Medium Foam Ball

3 sets of 10 repetitions

3 sets of 20 repetitions

BW 5# weight

3 sets of 10 repetitions

3 sets of 20 repetitions

(Hip ADD)

Standing PRE
(Hip Ext, Flex, ABD)

Neuromuscular
Standing PRE

BW  5# weight
2”  6” block

(Step-ups; Toe & Heel Raises)

Transfers
(Sit-to-Stand, Sit-to-Supine)

Varying Heights
5-10 repetitions

5-10 repetitions
Varying surfaces
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Table 5: Afternoon Interventions
Aerobic

Initial

Progression

Equipment

Nu-Step

WL 1, 5 minutes

WL 5, 10 minutes

---

Ambulation

60 feet

> 200 feet

FWW  SPC

Musculoskeletal
3 sets of 10 repetitions 3 sets of 20 repetitions
Supine PRE
*1

set of 10 repetitions

*1

set of 10 repetitions

5” Diameter Bolster
BW  4# weight

(SAQ, *SLR, Hip ABD)
(*AAROM)

(*AROM)

PTB  BTB

1 set of 10 repetitions

1 set of 10 repetitions

Manual Input

Neuromuscular
Supine
(Bridging, Post Pelvic Tilt, RR)

Transfers
(Sit-to-Stand, Sit-to-Supine)

Varying Heights
5-10 repetitions

5-10 repetitions
Varying surfaces
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OUTCOMES
The patient was extremely satisfied with her progress. She was in the swing bed
rehabilitation for twenty-one days, and she received PT care on eighteen of those days.
She attended a total of thirty-three therapy sessions which lasted 30-45 minutes, and was
one hundred percent compliant during her swing bed stay. The patient tolerated the
arrangement of the sessions well, and reported only two instances of muscle soreness
following her PT sessions. She had no complaints of abdominal pain with intervention,
but did experience low back pain once during her rehabilitation.
The AM-PAC was used during the initial examination. The patient scored a
thirteen, indicating an impairment level of sixty-five percent. The AM-PAC identifies the
improvement in functional activities following post-acute care stays; bed mobility,
transfers, ambulation, and stairs. Due to persistent balance and gait concerns, the Tinetti
(Table 6; Appendix 2) exam was performed on swing bed day nine (SB-9) with an initial
score of seventeen, indicating an impairment level of 40-59 percent. The Tinetti was
chosen, as it addresses balance and gait limitations. At discharge (Table 7), the patient
improved her AM-PAC score to twenty-three (11% impairment) and Tinetti score to
twenty-six (1-19% impairment). Improvements in both of these functional measures
indicate patient gains in musculoskeletal strength, aerobic endurance, functional transfers,
balance, and gait, which were the goals of the previously established plan of care. The
minimal detectable change (MDC) for basic mobility on the AM-PAC is a 4.28, this
patient improved her score by 10 points. [34]
To meet discharge criteria, the patient had to meet all short and long term goals,
improve functional test and measure score to 1-19 percent impairment, demonstrate full
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understanding and skills necessary to complete home exercise program (HEP),
demonstrate safe community and stair ambulation with assistive device, and understand
and verbalize the importance of activity modification and assistive device utilization for
safety in continuation of age appropriate activities as her strength continues to improve.
Patient successfully met all discharge criteria on SB-18.
Patient limitations at discharge included the continued use of an assistive device for
transfers, ambulation, and stairs. She also required a bed rail and leg lifter for assistance
into her bed at home. Activity modification and energy conservation continued to be
factors at discharge, especially in environments involving low or soft surfaces for
transfers. Due to these limitations, patient was discharged with a HEP (Appendix 3),
given patient education on activity modification, and instructed that her encounter would
remain active for six months for the option of continuing with outpatient physical
therapy.
Table 6: Tinetti Reliability[26]
Test-Retest

Older Adults

Interrater/Intrarater

Strength

ICC

Excellent

0.96

Frail Elders

Sensitivity
Older Adults

68%

Strength

ICC

Excellent

0.84

Specificity
Older Adults

78%
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Table 7: Outcome Measures
Test

Initial

Impairment

Discharge

Impairment

AM-PAC

13/24

65 % (60-80%)

23/24

11% (1-19%)

Tinetti

17/28

40-59%

26/28

1-19%
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CHAPTER III
DISCUSSION
A meta-analysis by authors Hermans et al 16 stresses the need for debate and
consensus on criteria to define CIP/CIM for the purpose of research. In addition, further
evaluation of early rehabilitation strategies and optimal timing during critical illness
should be pursued. Other studies have noted the limitation in research for the
rehabilitation of patients with critical illness polyneuropathy and myopathy. This
condition is especially concerning as there is currently no proven pharmaceutical
intervention available. Patients who suffer from CIP/CIM develop muscle weakness,
decline in endurance, and limitations in functional mobility. This report addresses the
physical therapy intervention developed to address the general deconditioning and
endurance limitations in a patient who developed CIP/CIM following an extensive
hospital stay due to complications from surgical intervention.
Development of CIP/CIM is not uncommon, as it occurs in 70 percent of patients
who develop sepsis following surgical interventions. However, the length of time needed
for recovery is highly variable and only 50 percent make a full recovery. [8, 25] Current
literature is inconsistent concerning the appropriate physical therapy interventions
following a diagnosis of CIP/CIM. I found no report that addresses a specific protocol for
rehabilitation for patients with CIP/CIM, just suggestions for developing appropriate
interventions. The literature does support the involvement of physical therapy for
improved functional status with early implementation in the ICU with continuation
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through patient discharge home. [12] A study by Mehrholz, suggests stretching, strength
training and mobility training (i.e. dressing and transfers, or to improve balance, sit-tostand, and walking) are appropriate intervention techniques to address the limitations
caused by CIP/CIM. [25]
A study published in the APTA journal found physical training 5 days a week for
6 weeks significantly improved respiratory and limb muscle strength. In addition,
functional measurement score improved significantly from baseline measurements. [10]
The patient in this case study had physical therapy sessions twice daily, Monday through
Friday, and once daily on Saturdays. This was an aggressive physical therapy schedule,
but the patient was able to return home with minimal assistance from her family after
three weeks in our rehabilitation center. Her rehabilitation progress was unhindered due
to pain at her abdominal incision sites, and her dedication to completing her therapy
sessions. Further studies would need to be completed to determine if this approach would
be effective in a larger sample of the CIP/CIM population, or if the absence of incisional
pain and her motivation to return home were the key factors to her recovery.
Many of the studies promote the use of the Functional Independence Measure
(FIM), Short Form- 36 (SF-36), 6-Minute Walk Test (6MWT), and Barthel Index of
Activities of Daily Living (BI) to assess the baseline and improvements of patients with
CIP/CIM. [1, 10, 27] No other study was found that utilizes the AM-PAC or Tinetti to assess
these patients. However, one study compared the AM-PAC to the Functional
Independence Measure (FIM) and identified the AM-PAC scales as more sensitive
measures of change in functional activity performance for inpatient rehabilitation when
compared to the FIM. [11] The Tinetti showed improvement from the mid-point of therapy
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to discharge. Future studies would benefit from the use of the MiniBESTest in place of
the Tinetti. The MiniBESTest addresses anticipatory, reactive postural control, sensory
orientation, and dynamic gait, which would have given a more complete picture of the
patient’s limitations. The ICC values of the MiniBESTest were 0.99 in older adults in
comparison to 0.96 of the Tinetti. [23, 26]
As there is little research on specific interventions or protocols for the
rehabilitation of critical illness polyneuropathy and myopathy, this case study can be
entered into evidence to support trunk and lower extremity strengthening; gait, balance,
and proprioceptive training; activity modification; and patient education for treatment of
CIP/CIM. Coordination with specialties such as occupational and respiratory therapy
would provide a clearer understanding of their role in patient care. Further studies on
interventions should address upper extremity strengthening and ADL training, as well as
strengthening of the diaphragm and accessory muscles used for respiration.
Limitations with this case report include the inconsistency in the use of functional
measurements and evaluation tools at initial, mid-way, and discharge evaluation. A
functional measure, quality of life, and patient survey should be administered at each of
these times to determine a baseline and progression for the patient. Also, due to the
neurological involvement found with CIP/CIM, myotomes, dermatomes, and deep tendon
reflexes should have been assessed to determine presence of strength, sensation, and
nerve conductivity. Another potential limitation with the applicability of the interventions
is the diminished presence of sensation and pain in the abdomen. Patients that do have
pain may have difficulty completing the physical therapy sessions or interventions as laid
out in this case study. The cost of the physical therapy sessions could also be a limitation,

P a g e | 35

for patients who were paying out-of-pocket, or with reluctant third party payers. In this
case, the patient had a supportive third party payer, and the out-of-pocket costs incurred
were justified by the patient, as she was able to meet her goal of returning home. Further
limitations were the shortened time frame and lack of follow-up after the patient’s
discharge from swingbed. The patient was given a home exercise program and
TheraBand at discharge to promote continuation of her strengthening program. The final
limitation that could affect this case was the limitation in my experience with managing a
high-level case such as this. Further education on the geriatric population and
cardiopulmonary techniques would benefit my practice in the future, and better prepare
me to work with high-level patients.

Conclusion
This case report describes the interventions and functional outcomes measures
used to improve general conditioning and functional mobility in a woman who developed
critical illness polyneuropathy. The patient made strength and endurance gains similar to
those proposed by the limited research, and faster than expected by the multidisciplinary
team treating her. An aggressive approach to intervention was encouraged because of her
desire to return home independently, and to return to her community and family
activities. Her high level of motivation and absence of pain could have played an
important role in her rate of improvement. The positive gains of this patient suggest that
there is potential value in the approach and research to determine the most effective
interventions to treat patients with CIP/CIM.
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Appendix 1: AM-PAC Short Form.
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Appendix 2: Tinetti Test.
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Appendix 3: Home Exercise Program.

Standing Hip Flexion

Standing Hip Extension

Standing Hip Abduction

Standing Toe and Heel Raises

Seated Knee Extension

Seated Knee Flexion
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